We report here on the imaging findings of the case of KIT-negative gastrointestinal stromal tumor (GIST) in the stomach of a 12-year-old girl. Radiologic studies revealed the presence of a huge exophytic growing mass that originated from the gastric wall and this mass consisted of solid and cystic components on USG, CT and MR. The cystic regions were mainly located at the periphery of the mass and they were revealed to be myxoid degeneration and hemorrhage on histopathologic examination. The tumor consisted of epithelioid and typical spindle cells and they showed negative immunoreactivity for KIT. Although KIT-negative GISTs are rare, they can be considered in the differential diagnosis when a large heterogeneous extraluminal mass that contains solid portions and various degrees of peripheral cystic regions is observed.
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Proto-Oncogene Protein, c-kit Child characterize it. CT indicated that the mass was abutted to the wall of the lower gastric body and it had grown exophytically into the abdominal cavity. The mass consisted of cystic and solid regions, as observed on USG, and it showed heterogenous contrast enhancement (Figs. 1B-D) . MRI also suggested that the mass surfaced from the gastric wall and it contained peripheral cystic regions that showed homogenous low signal intensity on the T1-weighted image and homogeneous high signal intensity on the T2-weighted image. The solid regions revealed intermediate signal intensity on both the T1-and T2-weighted images and slight contrast enhancement on the contrast-enhanced T1-weighted MR image (Figs. 1E-G). The findings also indicated that the mass had not infiltrated the surrounding structures or metastasized to the liver or lymph nodes. The radiologic diagnosis was a GIST arising from the gastric wall, although GISTs have been rarely reported in children. The mass was removed by gastric wedge resection. Examination of the gross specimen showed that the mass originated from the gastric submucosa, and myxoid degeneration with cystic changes and hemorrhage was noted (Fig.  1H ). These findings correlated with the findings of USG, CT and MRI. Microscopically, the tumor was composed of 2 types of cells: the epithelioid cells were present in the myxoid region and there were also spindle cells. Although the tumor was negative for a KIT expression, the diagnosis of GIST was made on the basis of the fact that the tumor showed the typical clinicopathologic features of GISTs. On the immunohistochemical analysis, the tumor showed positive immunoreactivity for CD 34. Analyses for the expression of other cell markers such as desmin, neuron-specific enolase (NSE), S-100 protein and smooth muscle actin (SMA) were all negative.
Discussion
GISTs rarely occur in children and the clinicopathologic features of GISTs in children differ from those in adults (1, 2) . A review of the articles on GISTs in children and young adults suggests that pediatric GISTs tend to frequently occur in girls and they predominately affect the stomach (1). In adults, there is no difference of the incidence of GISTs between men and women and the stomach is the most common site (6) . The common clinical symptoms of pediatric GISTs are chronic anemia, a palpable mass and abdominal pain, which occur in 86.4%, 11.9% and 15.3% of the patients, respectively (2) .
Histopathologically, most GISTs that occur in adults typically consist of spindle cells (6); however, pediatric GISTs predominantly show an epithelioid morphology. The other characteristics of pediatric GISTs include the frequent involvement of lymph nodes and the lack of a KIT expression or platelet-derived growth factor receptor (PDGFR) mutations (1) . In this case, the tumor affected the stomach of a 12-year-old girl and the tumor had mixed cell types, including epithelioid cells and the typical spindle cells. However, no predominant cell type was observed and the lymph nodes were not involved.
Most GISTs express CD 117 (95%), CD 34 (70%) and heavy caldesmon (80%), whereas 25% are positive for a SMA expression and less than 5% are positive for a desmin expression, but a few tumors show a weak or negative KIT expression even though they show the typical clinicopathologic and cytogenetic features of GISTs (3) (4) (5) (6) (7) . CD 34 antigen is not specific for GISTs, but it is commonly present in GISTs (6). KIT-negative GISTs predominantly occur in the stomach, omentum or mesentery and they usually show an epithelioid or mixed epithelioid-spindle cell morphology on histopathologic examination (3) (4) (5) . The diagnosis of GIST was made in this case, although the tumor showed no immunoreactivity for KIT (CD117), because the tumor consisted of epithelioid cells and the typical spindle cells and the tumor was positive for a CD 34 expression, but it was negative for SMA and desmin expressions. Other markers or a cytogenetic analysis can be used for making the diagnosis of GIST in the absence of KIT immunoreactivity. Particularly, the presence of KIT/PDGFR mutation is almost pathognomonic for the diagnosis of GIST. However, regardless of KIT positivity, GISTs do not always contain the KIT/PDGFR mutation (3, 5, 7) . Unfortunately, cytogenetic study was not performed in this case.
Sakurai et al analyzed 30 GISTs that were weakly positive or totally negative for KIT. They introduced the concept of "myxoid epithelioid GISTs", which contained myxoid stroma with less cohesive epithelioid cells (7). In our case, the tumor consisted of 2 types of cells: epithelioid cells in a myxoid background and spindle cells. Interestingly, these features are very similar to those of pediatric KIT-positive GISTs.
Tateishi et al reported on 10 GISTs that were weakly positive or totally negative for KIT. According to their study, CT and MR indicated the presence of a large heterogeneous mass that contained cystic regions and various degrees of soft-tissue elements. Pathologically, all the tumors were soft-tissue masses with cystic regions. Myxoid degeneration was frequently present in the cystic regions, and necrosis and hemorrhage were present in a few lesions (4) . However the cystic regions of the conventional KIT-positive GISTs were usually necrotic or apoptosis was present (8, 9) . In our case, the tumor also contained many cystic regions with soft-tissue elements. On the histopathologic examination, myxoid degeneration and hemorrhage were noted in the cystic regions. Unlike the KIT-positive GISTs that have shown central necrosis (8) , the cystic regions in this case were present on the periphery of the tumor. A previous article presented the imaging findings of 3 cases of KIT-negative GISTs, and in 2 of these cases, the cystic regions were present on the periphery of the tumor (4). Thus, the cystic changes caused by myxoid degeneration in KIT-negative GISTs seemed to be present more peripherally than those in the KIT-positive GISTs. However, we could not find any reference showing whether peripheral myxoid degeneration was commonly present in the KIT-negative GISTs or in other tumors, except for neurogenic tumors. Peripheral myxoid degeneration is typically present in some schwannomas (10) .
The differential diagnosis of gastric GIST that occurs in childhood consists of lymphoma, neuroendocrine tumor, neurogenic tumor, etc. Lymphoma usually tend to be solid tumor without a cystic portion, but neurogenic tumors and neuroendocrine tumors can contain cystic portions, so making the radiologic differentiation of these tumors is difficult.
It is very interesting that our case showed the typical clinical, radiologic and pathologic characteristics of both pediatric and KIT-negative GISTs. To the best of our knowledge, this is the first case report of a pediatric KITnegative GIST in the medical literature. Although the occurrence of pediatric GISTs or KIT-negative GISTs is rare, the thorough knowledge of the clinical, radiological and pathological features of pediatric and KIT-negative GISTs will be helpful for making the differential diagnosis. In conclusion, KIT-negative GISTs can be considered when a large heterogeneous extraluminal mass with peripheral cystic regions and various degrees of soft-tissue elements is observed.
